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Description

[0001] The present invention refers to a switch, des-
tined in particular for usage as a general cutout switch
for batteries in low-voltage vehicle electrical systems
and the like.

[0002] More specifically, the invention relates to a
switch according to the pre-characterizing portion of
claim 1, which is known from EP-A-0645791.

[0003] Switches of this type are normally equipped
with at least a pair of fixed contacts and at least one
mobile contact that can be shifted, with respect to the
fixed contacts, between an open position and a closed
position.

[0004] Switches destined for utilization in vehicle
electrical systems as battery cutouts must be capable
of guaranteeing circuit interruption in emergency situa-
tions via a simple and intuitive manoeuvre, such as sim-
ply applying pressure on a knob for example.

[0005] In other applications, instead, there can exist
the opposite need, i.e. that of only allowing the switch
to be opened or closed by personnel in possession of a
special key.

[0006] The object of present invention is to provide a
switch that is simple, robust and reliable, having a con-
trol mechanism that allows versions of the switch com-
manded by both knob and key to be realized.

[0007] In accordance with this invention, this object is
achieved by a switch having the characteristics speci-
fied in claim 1.

[0008] The presentinvention will now be described in
detail, with reference to the enclosed drawings, which
are supplied as a non limitative example and where:

- Figure 1 is a perspective view of a first form of em-
bodiment of a switch in accordance with the inven-
tion,

- Figure 2 is a plan view of the switch in figure 1,

- Figures 3 and 4 are sectional views along the lines
-1 and IV-IV respectively, as shown in figure 2,

- Figure 5 is a perspective, cutaway view of a the
switch in figure 1,

- Figures 6 and 7 are partial sectional views illustrat-
ing the switch in figure 1 in the open position and
closed position respectively,

- Figure 8 is a schematic perspective illustrating the
part indicated by the arrow VIl in figure 2,

- Figures 9, 10, 11 and 12 are schematic plan views
perpendicular to the arrow 1X in figure 8, and

- Figures 13 and 14 are partial, perspective cutaway
views of a second form of embodiment of the switch
in accordance with the present invention.

[0009] With reference to figure 1, item 10 indicates a
first form of embodiment of the switch in accordance
with the invention, destined for utilization as a battery
cutout for vehicles, boats and the like. The switch 10
includes a supporting body 12 in an injection moulded
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plastic material, from which two main electrical contacts
14 protrude. In the example of embodiment illustrated
in the figure, the switch 10 is also equipped with a
number of secondary, electrical spade terminals 16. The
switch 10 in accordance with the first form of embodi-
ment of the present invention includes a control knob 18
that is used to control the opening and closing manoeu-
vres of the switch.

[0010] With reference tofigures 3 and 4, the terminals
14 carry a pair of fixed contacts 20 situated inside a cav-
ity 22 in the main body 12. The fixed contacts 20 coop-
erate with a mobile contact 24 carried on a mobile ele-
ment 26, mounted such that it can slide within a tubular
portion 28 of the main body 12. The mobile element 26
carries a coil spring 30 in compression that presses the
mobile contact 24 against the seat 32 of the mobile el-
ement 26. This mobile element cooperates with a pris-
matic guide 32, created on the inside of the supporting
body 12 (figure 5) so that it can move along the longitu-
dinal axis 34, but without being able to rotate around the
aforesaid axis. The mobile element 26 carrying the mo-
bile contact 24 can move between the open-contacts
position illustrated in figure 3 and a closed position in
which the mobile contact 24 is pressed against the fixed
contacts 20. The mobile element 26 is pushed towards
the open position by the elastic force produced by the
coil spring in compression 38, coaxial with the longitu-
dinal axis 34 and positioned between a wall 40 of the
supporting body 12 and an appendage 42 of the mobile
element 26.

[0011] A small, sliding shaft 44 is arranged along the
longitudinal axis 34 and carries an auxiliary mobile con-
tact 45 that cooperates with the auxiliary fixed contacts
46 connected to the auxiliary terminals 16. The shaft 44
is associated with a spring in compression 48 that tends
to push it towards the open-contacts position. The ap-
pendage 42 of the mobile element 26 rests against the
upper end of the shaft 44 in the closed-contacts position
and, in turn, presses the shaft 44 in the auxiliary closed-
contacts position.

[0012] With reference to figure 5, at its upper end, the
mobile element 26 carries a cam-shaped surface 50,
with substantially the form of a wedge obtained from a
circular profile. The mobile member 36 is preferably
equipped with two or more cam-shaped surfaces 50, an-
gularly equidistant along the upper circumferential bor-
der of the mobile element 26. Each of these cam-shaped
surfaces 50 cooperates with a presser element 52 car-
ried by a rotary control member 54. The rotary control
member 54 is arranged coaxially to and above the mo-
bile element 26 and has an upper surface 56 that faces
onto a seat 58 that is fixed with respect to the main body
12 and is preferably obtained as an integral part of the
upper end of the tubular portion 28. The rotary control
member 54 is pushed against the seat 58 by the elastic
force of the spring 38. In fact, the load on the spring 38
pushes the mobile element 26 upward, which in turn,
pushes the rotary element 54 upwards via contact be-
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tween the cam-shaped surfaces 50 and the presser el-
ements 52. The upper surface 56 of the rotary control
member 54 is equipped with at least one catch 60 that
is destined to cooperate with a corresponding catch 62
present on the contact surface 58 (see figures 6 and 7).
As is illustrated in figure 7, the reciprocal engagement
between the catches 60 and 62 occurs when the angular
position of the rotary control member 54 corresponds to
the closed-contacts position, i.e. the condition in which
the mobile member 26 is in its lowermost position. The
rotary control member 54 is also free to move in the di-
rection of the longitudinal axis 34 to disengage the
catches 60 and 62, and so allow the switch to return to
the open-contacts position. Two or more pairs of coop-
erating catches 60 and 62 could be provided for on the
mutually facing surfaces 56 and 58.

[0013] With reference to figures 2 and 5, the rotary
control member 54 has an axial portion 64 that protrudes
upwards and is equipped with a pair of appendages 66
that engage with respective arched grooves 68 formed
inside the control knob 18 and with their centre on the
longitudinal axis 34. A return spring 69 is positioned
around the appendage 64 and has its ends anchored to
the supporting body 12 and control knob 18 respectively.
The grooves 68 have an angular extension of approxi-
mately 90°, which corresponds to the angular travel that
the control knob 18 must be subjected to in order to bring
the switch from the open position to the closed position.
The return spring 69 applies an elastic force to the con-
trol knob 18 that tends to make it turn in the opposite
direction to that in which it must be turned in the ma-
noeuvre to close the switch, or rather the manoeuvre
that brings the switch from the open-contacts position
to the closed-contacts position. The arched grooves 68
of the control knob 18 appear on the outer surface of the
knob, so that the appendages 66 are visible when view-
ing the switch from above. Preferably, the appendages
66 should be coloured so that they are easily visible and
"ON" and "OFF" indicators provided on the top surface
of the knob 18 so that the state of the switch, in the re-
spective open-contacts or closed-contacts positions,
can be visually determined.

[0014] The operation of the switch in accordance with
the invention will now be described, starting from the
open-contacts configuration illustrated in figures 3 and
6. In this condition, the knob 18 is in the position shown
in figure 9. The appendages 66 are in contact with the
first end of the respective grooves 68. As illustrated in
figure 6, the position of the presser element of rotary
control element 54 is level with the lowest point of the
inclined surface 50 and, in consequence, the mobile el-
ement 26 is in its upper position, in which the mobile
contact 24 is separated from the fixed contacts 20. To
set the switch 10 in the closed-contacts operational po-
sition, the control knob 18 is turned by approximately
90°, in a clockwise direction with reference to figure 9.
During this rotation, the appendages 66 are dragged in-
to rotation around the axis 34 by contact with the ends
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of the grooves 68. In consequence, the axial portion 64
carrying the appendages 66 also performs a rotation of
approximately 90° and turns the rotary control member
54 by the same amount. When this rotation is complete,
the configuration of the switch is that shown in figure 7,
where the catch 60 is engaged with the stationary catch
62. The rotation of the rotary control member 54 posi-
tions the presser element 52 level with the highest point
of the inclined surface 50. Since the mobile element 26
cannot rotate any further with respect to the stationary
casing, this element is consequentially obliged to move
downwards against the thrust of the spring under com-
pression 38. This downwards motion of the mobile ele-
ment 26 brings the mobile contact 24 into contact with
the fixed contacts 20. The coil spring 30 keeps the mo-
bile contact 24 pressed against the fixed contacts 20
and permits movement of the mobile contact to allow for
play and tolerances. When the 90° clockwise rotation of
the knob 28 is completed, with respect to the knob, the
appendages 66 will be in the position illustrated in figure
10. When the user releases the knob 18, it will rotate
anticlockwise under the action of the return spring 69.
The anticlockwise rotation terminates when the append-
ages 66 come into contact with the opposite ends of the
grooves 68, in the position shown in figure 11. This po-
sition is a stable position for the knob 18. The append-
ages 66 are positioned in correspondence to the "ON"
sign, which indicates the closed-contacts operational
state of the switch 10.

[0015] Inthe closed-contacts position, the rotary con-
trol member 54 is kept in a fixed position with respect to
the main body 12 by the reciprocal engagement of the
teeth 60 and 62. This engagement remains stable due
to the fact that the spring 38 exerts an upward, axial
thrust that keeps the rotary control member 54 pushed
against the surface 58 of the main body 12.

[0016] To return the casing to the open-contacts op-
erational position, all thatis needed is to push the control
knob 18 downwards. This downward force produces a
downward movement on the rotary control member 54
that disengages the catch 60 from the corresponding
stationary catch 62. As soon as the catch 60 disengag-
es, the rotary control member 54 is free to rotate around
the axis 34. Due to the contact between the inclined sur-
face 50 and the presser member 52, the axial thrust of
the spring 38 makes the control member 54 rotate and
push the mobile element 26 upwards. Rotation of the
rotary control member 54 stops when this member
reaches an end stop on the stationary casing (not illus-
trated). During the rotation of the rotary control member
54, the knob 18 remains stationary, thereby obtaining a
relative rotation of 90° in the anticlockwise direction be-
tween the appendages 66 and the knob 18. The switch
thus returns to the configuration illustrated in figure 12,
where the appendages 66 indicate the "OFF" position,
corresponding to the open-contacts position. The fact
that the control knob 18 can rotate and is elastically
pulled in the opposite direction to that in which it is ro-
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tated to close the switch, consequently allows the oper-
ational state of the switch to be visibly checked via the
appendages 66.

[0017] Inthe device in accordance with the invention,
the switch's control mechanism is suitable for realising
both a knob-type control and a key-type control. Figures
13 and 14 illustrate a variant of the switch in accordance
with the invention in which the knob 18 is replaced by a
control key 70. The key control 70 has an engagement
portion 72 that is inserted via a slot 74 in the tubular
portion 28 of the main body 12 and that engages with a
seat 76 realised on the upper surface of 56 of the rotary
control member 54. Part of the control portion 72 ex-
tends beyond the upper surface 56 in order to form the
catch 60, as in the previously described solution. In the
situation where the switch 10 is open, the seat 76 of the
rotary control member 54 is aligned with the slot in the
main body and the key can be inserted or removed from
the switch. To close the switch, the key 70 must be in-
serted and turned clockwise until the tooth 60 engages
with the corresponding tooth formed on the surface 58
of the main body. In this condition, the switch is closed
and the key 70 cannot be extracted. To open the switch,
it is sufficient to simply push the key 70 downwards. Fol-
lowing downwards pressure on the key, the rotary con-
trol member 54 rotates in the anticlockwise direction, re-
turning to its position that corresponds to the open-con-
tacts position. The operational state of the switch is in-
dicated by the position of the key 70. The switch in this
variant of the invention can only be closed by someone
possessing the specific key, which could be advanta-
geous from the antitheft viewpoint for example.

[0018] The key can only be extracted when the switch
is open and hence the absence of the key indicates that
the switch is open.

Claims

1. Aswitch, in particular a battery cutout switch for ve-
hicles and the like, including:

- asupporting body (12) carrying at least one pair
of fixed electrical contacts (20),

- amobile element (26) carrying at least one mo-
bile electrical contact (24), cooperating with the
said fixed contacts (20) and movable in a rec-
tilinear direction (34) between an open-con-
tacts position and a closed-contacts position
and vice versa,

- arotary control member (54) suitable for con-
trolling the movement of the mobile element
(26) towards the closed-contacts position,

- elastic means (38) that tend to push the mobile
element (26) towards the open-contacts posi-
tion,

- mutually cooperative contact surfaces (50 and
52) provided on the control member (54) and
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on the mobile element (26) for transforming the
rotary motion of the rotary control member (54)
into linear motion of the mobile element (26),
and

- mutually cooperative stop mechanisms (60 and
62) provided on the supporting body (12) and
on the rotary control member (54) for holding
the rotary control member (54) in a blocked po-
sition corresponding to the closed-contacts po-
sition,

characterized in that

the rotary control member (54) is movable
along an axial direction (34) and that said stop
mechanisms (60 and 62) is formed in a manner
such that they disengage when the rotary control
member (54) is subjected to movement in said axial
direction,

whereby, as soon as said stop mechanisms
disengage, the rotary control member (54) is free to
rotate and, due to the contact between said mutu-
ally cooperative contact surfaces (50 and 52), the
axial thrust of the elastic means (38) makes the con-
trol member (54) rotate and push the mobile ele-
ment (26) towards the open-contacts position.

A switch according to claim 1, characterized by the
fact that the said mutually cooperative contact sur-
faces include at least one inclined surface with a
circumferential profile.

A switch according to claim 1, characterized by the
fact that the said stop mechanisms include a pair of
teeth (60 and 62) formed on the mutually facing
heads (56 and 58) of the rotary control member (54)
and the main body (12).

A switch according to claim 1, characterized by the
factthatitincludes atleast one auxiliary mobile con-
tact (45) carried on a sliding shaft (44) cooperating
with an end portion (42) of the said mobile element
(26).

A switch according to claim 1, characterized by the
fact that the said rotary control member (54) coop-
erates with a control knob (18) that can rotate and
move linearly.

A switch according to claim 5, characterized by the
fact that the rotary control member (54) is connect-
ed to a pair of appendages (66) that engage with
respective circular-shaped grooves (68) formed on
a facing surface of said control knob (18), said ap-
pendages (66) indicating the operational state (ON
or OFF) of the switch.

A switch according to claim 6, characterized by the
fact that it includes elastic means of return (69) po-
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sitioned between the control knob (18) and the main
body (12), which applies torque to the control knob
(18) that tends to make it rotate in the opposite di-
rection to that in which the knob (18) is turned for
closing the switch.

A switch according to claim 1, characterized by the
fact that the said rotary control member (54) is as-
sociated with a removable control key (70).

A switch according to claim 8, characterized by the
fact that the said key (70) includes at least one of
the said stop mechanisms for holding the rotary
control member (54) in the said blocked position.

Patentanspriiche

1.

Schalter, genauer ein Batterienotausschalter fur
Fahrzeuge und ahnliches mit:

- einem Stltzkorper (12), der zumindest ein Paar
fester elektrischer Kontakte (20) tragt,

- einem beweglichen Element (26), das zumin-
dest einen beweglichen elektrischen Kontakt
(24) tragt, der mit den festen Kontakten (20) zu-
sammenarbeitet und in einer geradlinigen
Richtung (34) zwischen einer offenen-Kontakt-
Stellung und einer geschlossenen-Kontakt-
Stellung und umgekehrt beweglich ist,

- einem Drehsteuerteil (54), geeignet zum Steu-
ern der Bewegung des beweglichen Elementes
(26) zu der geschlossenen-Kontakt-Stellung,

- einer elastischen Einrichtung (38), die dazu
tendiert, das bewegliche Element (26) zu der
offenen-Kontakt-Stellung zu schieben,

- gegenseitig zusammenarbeitende Berih-
rungsoberflachen (50 und 52), bereitgestellt
auf dem Steuerteil (54) und auf dem bewegli-
chen Element (26), um die Drehbewegung des
Drehsteuerteils (54) in eine lineare Bewegung
des beweglichen Elementes (26) umzuwan-
deln, und

- gegenseitig zusammenarbeitende Stoppme-
chanismen (60 und 62), bereitgestellt auf dem
Stitzkorper (12) und dem Drehsteuerteil (54)
zum Halten des Drehsteuerteils (54) in einer
blockierten Stellung entsprechend der ge-
schlossenen-Kontakt-Stellung,
dadurch gekenazeichnet, dass
das Drehsteuerteil (54) entlang einer axialen
Richtung (34) beweglich ist, und dass die
Stoppmechanismen (60 und 62) in einer Weise
ausgebildet sind, dass sie sich voneinander 6-
sen, wenn das Drehsteuerteil (54) Bewegung
in der axialen Richtung ausgesetzt ist,

wobei das Drehsteuerteil (54) frei drehen kann, so-
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bald sich die Stoppmechanismen voneinander 16-
sen, und der axiale Schub der elastischen Einrich-
tung (38) wegen der Berlihrung zwischen den ge-
genseitig zusammenarbeitenden Kontaktoberfla-
chen (50 und 52) verursacht, dass das Steuerteil
(54) dreht und das bewegliche Element (26) zu der
offenen-Kontakt-Stellung schiebt.

Schalter gemal Anspruch 1,

gekennzeichnet durch

die Tatsache, dass die gegenseitig zusammenar-
beitenden Beriihrungsoberflachen zumindest eine
geneigte Oberflache mit einem kreisférmigen Quer-
schnitt haben.

Schalter gemaR Anspruch 1,

gekennzeichnet durch

die Tatsache, dass die Stoppmechanismen ein
Paar Zahne (60 und 62) haben, die auf den sich ge-
genseitig gegeniiberstehenden Képfen (56 und 58)
des Drehsteuerteils (54) und des Hauptkorpers (12)
ausgebildet sind.

Schalter gemaR Anspruch 1,

gekennzeichnet durch

die Tatsache, dass er zumindest einen beweglichen
Hilfskontakt (45) hat, der auf einer gleitenden Spin-
del (44) getragen wird, die mit einem Endabschnitt
(42) des beweglichen Elementes (26) zusammen-
arbeitet.

Schalter gemafl Anspruch 1,

gekennzeichnet durch

die Tatsache, dass das Drehsteuerteil (54) mit ei-
nem Steuerknopf (18) zusammenarbeitet, der sich
drehen und linear bewegen kann.

Schalter gemafl Anspruch 5,

gekennzeichnet durch

die Tatsache, dass das Drehsteuerteil (54) mit ei-
nem Paar Glieder (66) verbunden ist, die mit ent-
sprechenden kreisférmigen Nuten (68) in Eingriff
sind, die auf einer gegenliberstehenden Oberflache
des Steuerknopfes (18) ausgebildet sind, wobei die
Glieder (66) den Betatigungszustand (EIN oder
AUS) des Schalters kennzeichnen.

Schalter gemal Anspruch 6,

gekennzeichnet durch

die Tatsache, dass er eine elastische Rlickkehrein-
richtung (69) hat, die zwischen dem Steuerknopf
(18) und dem Hauptkérper (12) angeordnet ist, die
ein Moment auf den Steuerknopf (18) ausiibt, das
dazu tendiert, zu verursachen, dass er in der ent-
gegengesetzten Richtung zu der dreht, in die der
Knopf (18) zum SchlieBen des Schalters gedreht
wird.
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8. Schalter geman Anspruch 1,

gekennzeichnet durch
die Tatsache, dass dem Drehsteuerteil (54) ein ent-
fernbarer Steuerschlissel (70) zugeordnet ist.

Schalter gemafl Anspruch 8,

gekennzeichnet durch

die Tatsache, dass der Schlussel (70) zumindest ei-
nen der Stoppmechanismen zum Halten des Dreh-
steuerteils (54) in der blockierten Stellung hat.

Revendications

Interrupteur, en particulier coupe-circuit de batterie
pour véhicules ou analogues, comprenant :

- un support (12) portant au moins une paire de
contacts électriques fixes (20),

- - un élément mobile (26) portant au moins un
contact électrique mobile (24) coopérant avec
lesdits contacts fixes (20) et déplagable dans
une direction rectiligne (34) entre une position
de contacts ouverts et une position de contacts
fermés et vice-versa,

- -unélémentde contréle rotatif (54) apte a com-
mander le mouvement de I'élément mobile (26)
vers la position de contacts fermeés,

- des moyens élastiques (38) tendant a pousser
I'élément mobile (26) vers la position de con-
tacts ouverts,

- -des surfaces de contact coopérant mutuelle-
ment (50 et 52) prévues sur I'élément de con-
trole (54) et sur I'élément mobile (26) afin de
convertir le mouvement de rotation de I'élément
de contrdle rotatif (54) en un mouvement linéai-
re de I'élément mobile (26),

- - des mécanismes d'arrét coopérant mutuelle-
ment (60 et 62) disposés sur le support (12) et
sur I'élément de contréle rotatif (54) dans une
position bloquée correspondant a la position de

- contacts fermés,

- caractérisé en ce que

- I'élément de contrdle rotatif (54) est déplacable
dans une direction axiale (34) et en ce que les-
dits mécanismes d'arrét (60 et 62) sont réalisés
de maniére a se dégager lorsque I'élément de
contrdle rotatif (54) est soumis a un mouvement
dans ladite direction axiale,

de telle sorte que, dés que lesdits mécanis-
mes d'arrét se dégagent, I'élément de contréle ro-
tatif (54) est libre de tourner et, par suite du contact
entre lesdites surfaces coopérant mutuellement (50
et 52), la poussée axiale des moyens élastiques
(38) ameéne I'élément de contrdle (54) a tourner et
a pousser I'élément mobile (26) vers la position de
contacts ouverts.
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2,

Interrupteur selon la revendication 1, caractérisé
par le fait que lesdites surfaces de contact coopé-
rant mutuellement comprennent au moins une sur-
face inclinée a profil circonférentiel.

Interrupteur selon la revendication 1, caractérisé
par le fait que lesdits mécanismes d'arrét com-
prennent une paire de dents (60 et 62) formées sur
les tétes se faisant face (56 et 58) de I'élément de
contrble rotatif (54) et du support (12).

Interrupteur selon la revendication 1, caractérisé
par le fait qu'il comprend au moins un contact mo-
bile auxiliaire (45) porté par un arbre coulissant (44)
coopérant avec une partie terminale (42) dudit éle-
ment mobile (26).

Interrupteur selon la revendication 1, caractérisé
par le fait que ledit élément de contrble rotatif (54)
coopére avec un bouton de commande (18) pou-
vant tourner et se déplacer linéairement.

Interrupteur selon la revendication 5, caractérisé
par le fait que I'élément de contréle rotatif (54) est
relié a une paires d'accessoires (66) qui s'engagent
dans des gorges circulaires respectives (68) for-
mées sur une surface en vis-a-vis dudit bouton de
commande (18), lesdits accessoires (66) indiquant
I'état de fonctionnement (FERME ou OUVERT) de
l'interrupteur.

Interrupteur selon la revendication 6, caractérisé
par le fait qu'il comprend des moyens élastiques
de rappel (69) disposés entre le bouton de com-
mande (18) et le support (12), qui appliquent un
couple au bouton de commande (18) tendant a le
faire tourner dans le sens opposé a celui dans le-
quel le bouton (18) est tourné pour fermer l'interrup-
teur.

Interrupteur selon la revendication 1, caractérisé
par le fait que ledit élément de contréle rotatif (54)
est associé a une clé de commande amovible (70).

Interrupteur selon la revendication 8, caractérisé
par le fait que ladite clé (70) comprend au moins
un desdits mécanismes d'arrét afin de maintenir
I'élément de controle rotatif (54) dans ladite position
bloquée.
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